Renal lesions commonly seen in SBE include localized infarcts, abscesses, therapy-related interstitial nephritis, and glomerulonephritis ( 1-2). The incidence of glomerulonephritis associated with SBEhas not been determined. The most commonorganisms leading to SBEare the streptococcus viridans group and coagulase-negative staphylococci, including Staphylococcus (Staph.) epidermidis ( 1). The renal manifestations are microscopic hematuria, which is occasionally macroscopic. Proteinuria maybe detected in urine, but nephrotic syndromeis unusual. The extent of renal failure is frequently mild, but uremia was reported to be present in 5 to 10% of patients with SBE (2). In addition, non-specific evidence of inflammation, rheumatoid factor, cryoglobulinemia, and circulating immunecomplexes are present. Depression of complement levels is typical but not always present. posits are most commonly seen on electron microscopy, and subendothelial and mesangial deposits also occur. Although infection of V-A or V-P shunts seems to be relatively common,the subsequent development of glomerulonephritis may occur in less than 5%of infected patients (1 purpura was also observed in about 30%of patinets with this disease. Microscopic hematuria, which can occasionally be macroscopichematuria, and proteinuria were seen on urinalysis. Blood chemistry revealed hypoalbuminemia in cases with nephrotic syndrome, and renal function, indicated by blood urea and serum creatinine values, depending on the extent of RPGN.
In addition to non-specific evidence of inflammation, elevated levels of serum IgG, IgA, and circulating immune complexes are present. However, serum complementlevels were within the normal range or were relatively elevated, and anti-DNA antibodies, anti-nuclear antibodies, anti-glomerular basement membrane antibodies , antinuclear cytoplasmicantibodies , rheumatoid factor, and cryoglobulins were not detected. The common histological finding was various degrees of mesangial and endocapillary proliferative glomerulonephritis with crescent formation. Mononuclearcell infiltration into the tubular epithelium and interstitium (tubulointerstitial nephritis) was observed. Immunofluorescent microscopy showed deposition of IgA, IgG, and C3 both in the mesangium and the peripheral capillary walls. Electron-dense deposits were seen not only in the mesangiumbut also in the subendothelial or subepithelial area. Destruction and/or thinning of the glomerular basement membranewere also observed. Inflammatory cells were seen not only in the capillary lumen but also in the mesangial area. In these patients, bacterilogical analysis revealed the presence of coagulase type II MRSA. Andit also revealed staphylococcal enterotoxins (SEs) which were mainly SEC, SEAand toxic shock syndrome toxin-1. SEs have been called "superantigens" because of their efficient activation of T lymphocytes and because of the stimularity of the mechanism of T-cell stimulation to antigen recognition (8) . Lymphocyteanalysis using flow cytometry revealed increases of memoryT cells, natural killer cells, and activated CD4+and CD8+T cells. In addition, T-cell receptor (TCR) analysis has shown some specific usage of variable parts of the p-chain (Vp) of TCR, i.e., increases of the TCR-VP 5 family, TCR-Vp 6.7, and TCR-Vp 8 family positive T cells. Serumcytokine analysis has shownelevated levels of non-specific inflammatory cytokines (IL-1 , IL-6, IL-8, TNF-oc), as well as, serum IL-2, which plays a central role in T-cell growth and differentiation.
In addition to the cases of MRSA-associated with glomerulonephritis described in our reports, other cases have been reported (9-1 2), including some in the present issue of the Journal (13) .
See also p 424.
Clinically, one case showed acute glomerulonephritis (1 1), one had acute interstitial nephritis ( 1 2), and three of these cases had developed RPGN(9, 10, 13). On renal histopathological examination, one of these RPGNcases revealed mesangial proliferative glomerulonephritis with IgG, IgA, and complement depositions similar to our cases ( 10) , but others showed pauciimmune crescentic glomerulonephritis ( 1 3). Toth reported eight patients with infective endocarditis and crescentic glomerulonephritis (14) . There were reportedly some similar cases of postinfectious glomerulonephritis without deposition of immunoglobulins in glomeruli (15) (16) (17) (18) . In addition, Angangco et al described a case of pauci-immune glomerulonephritis associated with staphylococcal infection, that did not show the presence of anti-neutrophil cytoplasmic antibody (19) . As seen in the above reports, there are somecases of pauci-immunecrescentic glomerulonephritis associated with staphylococcal infection. On the other hand, cases of glomerulonephritis with IgA deposition similar to our cases have been reported. In cases of glomerulonephritis associated with bacterial endocarditis, 1 8% reportedly demonstrated IgA deposition in glomeruli (3).
A few cases of shunt nephritis with IgA deposition in glomeruli were described (20) , and about one-half of the cases with shunt nephritis reportedly demonstrated IgA deposition in glomeruli (21) . As shown by the above-mentioned reports, glomerulonephritis associated with staphylococcal infection may present a variety of types of histological features. Glomerulonephritis with infective endocarditis and shunt nephritis might be immunecomplex-mediated glomerulonephritis, as evidenced by not only the existence of circulating immunecomplexes and hypocomplementemiaand of glomerular immunoglobulin depositions, but also due to the detection of staphylococcal antigens within the involved glomeruli. Onthe other hand, in our cases, based on our observation, SEs produced by MRSAas superantigens may activate T cells, and activated T cells maycause polyclonal activation of B cells via production of circulating immune complexes, resulting in RPGN. In those cases of pauci-immune crescentic glomerulonephritis associated with MRSAinfection, it may be difficult to clarify a pathogenesis that is immunecomplex-mediated, superantigen-associated, or undetermined mechanisms. The variety of types of glomerulonephritis associated with staphylococcal infection may be the result of differences in their pathogenesis. Therefore, it seems important to accumulate a number of cases of glomerulonephritis following MRSAinfection in order to investigate the specific pathogenesis.
